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(57)Abstract 

PURPOSE: To provide a method of manufacturing a thin film 
capacitor of excellent insulating properties at a specific temperature 
or lower and a CR circuit device provided with the thin film 
capacitor and high in accuracy and reliability. 
CONSTITUTION: A thin film capacitor is composed of a PC 
(polycarbonate) printed board 1 , a lower aluminum electrode 2, a 
dielectric film 5 composed of composite perovskite oxide powder 3 
and hardening resin 4, and an upper aluminum electrode. Composite 
perovskite oxide powder 3 of permittivity a few thousands or above 
is dispersed into volatile solvent which contains hardening resin 4, 
the disperse system is applied onto the PC printed board 1 through 
a spin coating method, the printed board 1 is heated at a 
temperature of 80° C and dried out by removing the volatile solvent 
by heating, and the hardening resin contained in the solvent is 
hardened by irradiation with ultraviolet rays to form a dielectric film 
5 at a temperature of 1 50° C or below. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. V V . 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film capacitor which is a thin film capacitor which prepared the dielectric film between the lower 
electrode and the up electrode, and carries out the description of having used the mixture of compound perovskite 
oxide and hardenability resin as a dielectric film. 

[Claim 2] The thin film capacitor according to claim 1 which uses a compound perovskite oxide as powder and is 
characterized by the particle size of the powder being 0.4 micrometers - 1.4 micrometers. 

[Claim 3] The thin film capacitor according to claim 1 which uses a compound perovskite oxide as powder and is 
characterized by the addition of the hardenability resin to the powder being 0.5vol(s)% - 7vol%. 
[Claim 4] The thin film capacitor according to claim 1 characterized by using ultraviolet-rays hardening resin as 
hardenability resin. 

[Claim 5] For the principal component of a compound perovskite oxide, an empirical formula is AB03. Thin film 
capacitor according to claim 1 characterized by being expressed, containing at least one sort of Pb, Sr, Ba, and La 
as A, and containing at least one sort of Ti, Zr, Ta. Mg, and Nb as B. 

[Claim 6] The manufacture approach of the thin film capacitor characterized by having formed the lower electrode 
on the substrate, having prepared the mixture of compound perovskite oxide powder and hardenability resin on said 
lower electrode, having stiffened said hardening resin at the temperature of 1 50 degrees C or less after that, having 
formed the dielectric film, and forming an up electrode on said dielectric film. 

[Claim 7] The manufacture approach of the thin film capacitor according to claim 6 which uses hardenability resin as 
ultraviolet-rays hardening resin, and is characterized by irradiating ultraviolet rays and forming a dielectric film. 
[Claim 8] CR circuit element which is a CR circuit element which combined resistance and a capacitor electrically, 
and is characterized by using a thin film capacitor according to claim 1 as a capacitor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film capacitor widely used for a public welfare device etc., 

and its manufacture approach. 

[0002] 

[Description of the Prior Art] When forming a thin film capacitor on the printed circuit board made of resin, the cure 
against heat at the time of the dielectric membrane formation process of having taken into consideration the heat- 
resistant temperature of a resin substrate is an important technical technical problem. As a conventional technique, 
it is Si02 by electron cyclotron resonance vapor growth (ECR-CVD method). The approach of forming the thin film 
capacitor using the film on a glass epoxy group plate with a heat-resistant temperature of 200 degrees C is 
announced by the 126th page from the 123rd page (1993) of the 5th microelectronics symposium collected works. 
[0003] 

[Problem(s) to be Solved by the Invention] Si02 formed with the ECR-CVD method The capacity consistencies of a 
dielectric film capacitor are 13.1 nF/cm2. Although the property of practical use level is acquired, considering cost 
performance, the capacity consistency of 5 times or more is required. In order to attain one 5 times the capacity 
consistency of this, dielectric thickness had to be set to one fifth of 60nm, and there was a problem on which 
insulation deteriorates. 

[0004] This invention solves said conventional technical problem, and is 70 nF/cm2. While aiming at offering the thin 
film capacitor which has the above capacity consistency and was excellent in insulation, and its manufacture 
approach, it aims at offering CR circuit element of high degree of accuracy and high-reliability using it. 
[0005] 

[Means for Solving the Problem] In order to attain this object, particle size fabricated the compound perovskite 
oxide powder which is 0.4 micrometers - 1.4 micrometers using 0.5vol(s)% - 7vol% hardenability resin as a dielectric 
film. 
[0006] 

[Function] The dielectric film which uses as a principal component the compound perovskite oxide with which a 
dielectric constant has thousands or more and is used for a ceramic condenser by the aforementioned means can 
be formed at the low temperature of 1 50 degrees C. Hardenability resin is used in order to bind compound 
perovskite oxide powder, but since the effective dielectric constant of a dielectric film will fall if the volume fraction 
of hardenability resin increases, 0.5vol% - 7voI% is the optimal. The particle size of compound perovskite oxide acts 
on a binding property and electric insulation. In 0.4 micrometers or less, surface area becomes large, and it becomes 
impossible for particle size to fully bind by 7vol% hardenability resin. Moreover, the opening between the grains with 
which particle size is set to 1 .4 micrometers or more becomes large, and electric insulation deteriorates. Therefore, 
there is an operation which prevents decline in a dielectric constant and electric insulating degradation by setting 
particle size to 0.4 micrometers - 1 .4 micrometers. 
[0007] 

[Example] Drawing 1 is the sectional view showing the structure of the thin film capacitor in one example of this 
invention, and a thin film capacitor consists of the dielectric film 5 and the aluminum up electrode 6 which consist of 
the polycarbonate (it omits Following PC) substrate 1 which is a printed circuit board made of resin, the aluminum 
lower electrode 2, compound perovskite oxide powder 3, and hardenability resin 4. 

[0008] How to manufacture the thin film capacitor of this example is explained. After carrying out cleaning 
processing of dimension 50mmx50mmx2mm PC board 1 , the aluminum film with a thickness of 1 micrometer was 
formed with vacuum evaporation technique, aluminum was etched by the photoresist method, and the aluminum 
lower electrode 2 was formed. 

[0009] Next, Pb(Mg1 / 3 Nb 2/3) 03 compounded by the complex polymerization method The spin coat of the 
solvent which made the urtravio let-rays hardening resin solvent which uses epoxy acrylate as a principal component 
distribute compound (PMN) perovskite oxide powder was carried out on PC board 1, and resin hardening by 
desiccation processing and an ultraviolet radiation exposure of a volatile solvent was performed. The dielectric film 5 
which carries out etching clearance of the contact part of the aluminum lower electrode 2 by the photoresist 
method, and consists of compound perovskite oxide powder 3 and hardenability resin 4 was formed. 
[001 0] The thickness of the formed dielectric film 5 is 5 micrometers, and repeated and produced a spin coat, 
desiccation, and resin hardening. At the temperature of 80 degrees C, desiccation processing of a volatile solvent is 
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time amount 30 minutes, and UV irradiation is amount of energy 65 KJ/m2. The deed temperature rise was 
suppressed at 1 50 degrees C or less for time amount 1 minute. 

[001 1] The volume fraction of the hardenability resin 4 after resin hardening produced the 0.1 vol% - 10vol% thing 
depending on the concentration of the ultraviolet-rays hardening resin material in a solvent On the dielectric film 5, 

I micrometer of aluminum film was formed with vacuum evaporation technique, it fabricated by the photoresist 
method, and the aluminum up electrode 6 was formed. The effective area of a thin film capacitor was decided by the 
part with which the aluminum up electrode 6 and the aluminum lower electrode 2 lapped, and was set to 3mmx2mm 
by this example. 

[0012] A capacity consistency is so large that the capacity consistency of the produced thin film capacitor has a 
small volume fraction depending on the volume fraction of the hardenability resin 4 in a dielectric film 5. They are 70 
nF/cm2 so that drawing 10 may show. In order to obtain the above capacity consistency, the volume fraction of 
hardenability resin 4 needs to be less than [ 7vol% ]. However, when the volume fraction became less than 
[ 0.5vol% ], the binding operation of the PMN powder of hardenability resin 4 became weak, and exfoliation of a 
dielectric film 5 and decomposition arose. 

[0013] Therefore, as for the volume fraction of the hardenability resin 4 in a dielectric film 5, it is desirable that it is 
0.5vol(s)% - 7vol%. The particle size of PMN powder also influenced the mechanical strength and dielectric 
characteristics of a dielectric film 5. Since powdered surface area would increase if particle size is set to 0.4 
micrometers or less, by the hardenability resin 4 which is 7vol%, the binding operation was weak, the crack arose in 
the dielectric film 5 and the short circuit was caused electrically. On the other hand, when the particle size of PMN 
was set to 1 .4 micrometers or more, the irregularity of a dielectric film 5 became large and dielectric breakdown 
voltage deteriorated remarkably. Therefore, as for the particle size of the compound perovskite oxide powder 3, it is 
desirable that it is 0.4 micrometers - 1 .4 micrometers. 

[0014] As a compound perovskite oxide, they are TiO(Ba0.7 Sr0.3) 3 (BST), Ba(Mg1 / 3 Ta 2/3) 03 (BMT). and 
BaTi03 besides PMN (PLZT (ZKPb0.9 La0.1)0.65Ti0.35)). (BT) and SrTi03 Similarly (ST) was compounded by the 
complex polymerization method. 

[001 5] The synthetic approach of PLZT powder is explained as an example. Fjrst, titanium tetra-isopropoxide (Ti4 
(03 H7 O)) was dissolved in ethylene glycol / citric-acid solution, and then a zirconium nitrate (ZKN03) 2 and H2 
O), lead acetate (Pb(CH3 COO)2 and 3H2 O), and an acetic-acid lanthanum (La(CH3 COO)3 and 1.5H2 O) were 
dissolved. Heating concentration of this solution was carried out the polyesterification reaction was advanced, and 
polymer gel was produced. After grinding in a mortar the black powder which was made to decompose this thermally 
at 350 more degrees C, and was obtained, the powder of light yellow was produced by heat-treating in 2-hour air at 
900 degrees C. By powder method X-ray diffraction analysis, it checked that the obtained powder was a perovskite 
monolayer. 

[0016] The result of having investigated the temperature characteristic of the capacity of the thin film capacitor 
using the above-mentioned compound perovskite oxide powder produced at hardenability resin 5vol% to drawing 1 1 
is shown. Each of PMN25, PLZT24, and BMT23 which are a compound perovskite oxide is 70 nF/cm2. The above 
capacity value was shown. PMN22 of a temperature change with the largest capacity value is [ the temperature 
characteristic ] the largest, and the rate of change in 25 to 1 25 degrees C is 3500 ppm/degree C. Considering that 
the rate of change of a PMN ceramic condenser is several %/degree C, this value is very small. BT25 and ST26 
which are simple perovskite are 70 nF/cm2. Although it was the following capacity consistencies, the capacity rate 
of change showed the temperature characteristic respectively good in degree C and 200 ppm /or less. 
[0017] The description of this example is to have enabled shaping of what was being fabricated in the conventional 
ceramic sintering method at the temperature of about 1000 times at 150 degrees C, when a dielectric constant 
fabricates 3000 to 10,000 or more compound perovskite oxide powder 3 using hardenability resin 4. Moreover, by 
optimizing powder particle size and the addition of hardenability resin 4, the dielectric film 5 which has high capacity 
and sufficient reinforcement is offered. Although the value of the effective dielectric constant of a dielectric film 5 
serves as one half extent of bulk since the dielectric constant of the hardenability resin 4 which binds the compound 
perovskite oxide powder 3 is as small as 2-4, the temperature characteristic improves with 1 / 10 - 1/100 of bulk 
substantially. 

[0018] By using the above-mentioned thin film capacitor for printed circuit boards, the thin film CR circuit element 
of high degree of accuracy and high-reliability can be offered. This sectional view and drawing 4 of the top view of a 
thin film CR circuit element [ in / in drawing 2 / one example of this invention ] and drawing 3 are these circuit 
diagrams. A thin film CR circuit element is formed the epoxy resin layer 8 for carrying out flattening of the 
irregularity of the front face of PC board 7 and PC board 7, and on it and is constituted by the thin film capacitor 
40 which consists of the resistance element 9 which consisted of Nichrome alloy film, a PMN dielectric film 10, an 
up electrode 1 1 , and a lower electrode 30. 

[0019] One terminal of a resistance element 9 is connected to an input/output terminal 12, and another terminal is 
joined to the lower electrode 30 and input/output terminal 1 3 of a thin film capacitor 40. Moreover, the up electrode 

I I of a thin film capacitor 40 is connected to the input/output terminal 1 4. In addition, the up electrode 1 1 and 
input/output terminals 12, 13, and 14 have structure which is two-layer structure, respectively, for example, carried 
out the laminating of the gold films 11b, 12b, 1 3b, and 1 4b to order from the substrate side, respectively on the 
nickel film 11a, 12a, and 13a and 14a. 

[0020] moreover — the time of preparing a wrap protective coat for each component or wiring on a substrate, in 
order to protect each component and preparing a protective coat — the up electrode 1 1 and input/output 
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terminals 12, 13, and 14 — it is desirable to make each part express. 

[0021] thus, 1 set of resistance elements 9 and the input/output terminal from a thin film capacitor 40 — three 
pieces — coming out — **** — two of pieces [ them ] — it can take and one resistance element as a resistance 
element, one thin film capacitor or one resistance element, and the serial component of one thin film capacitor can 
be chosen in the direction. Furthermore, by allotting trie resistance element 9 of two or more groups, and CR 
component of a thin film capacitor 40, CR circuit element of arbitration is producible. 1 chip 6mmx5mm CR circuit 
element which the effective area of a thin film capacitor 40 becomes from I.Ommx 1.5mm, four thin film capacitors, 
and four resistance elements was produced. 

[0022] The production approach is explained according to drawing 5 - drawing 9 . The spin coat of the epoxy resin 
was first carried out to the front face of 50mmx50mm PC board 7, it dried at 150 degrees C f and the epoxy resin 
layer 8 with a thickness of 1 micrometer was formed ( drawing 5 ). This is for making surface irregularity of PC 
board 7 small, and improving the precision of the dielectric breakdown voltage of a dielectric film, and the resistance 
of the resistance film, and carried out flattening of the average of roughness height on the front face of a substrate 
to 0.2 micrometers or less after forming an epoxy resin layer from 0.8 micrometers of the first stage. 
[0023] The presentation formed 0.01 micrometers of Nichrome alloy film of nickel/Cr=80/20 with the vacuum 
deposition method, and the thin line section with a line breadth of 100 micrometers, an input/output terminal 12, the 
pad section for 1 3, and the lower electrode 30 section of a thin film capacitor 40 were formed using the photoresist 
method etc. ( drawing 6 ). 

[0024] Production of the PMN dielectric film 10 was performed like the above-mentioned producing method. That is, 
after applying on a substrate the solvent which made the ultraviolet-rays hardening resin solvent which uses epoxy 
acrylate as a principal component distribute the PMN powder compounded by the complex polymerization method by 
the technique of a spin coat etc., resin hardening by desiccation processing and an ultraviolet radiation exposure of 
a volatile solvent was performed, and etching clearance of the garbage was carried out by the photoresist method 
( drawing 7 ). 

[0025] The thickness of the formed PMN dielectric film 10 is 5 micrometers, and repeated and produced a spin coat, 
desiccation, and resin hardening. At the temperature of 80 degrees C, desiccation processing of a volatile solvent is 
time amount 30 minutes, and UV irradiation is amount of energy 65 KJ/m2. The deed temperature rise was 
suppressed at 1 50 degrees C or less for time amount 1 minute. The volume fraction of the hardenability resin after 
resin hardening was 6vol(s)%. 

[0026] Next, while carrying out vacuum deposition of the nickel film 11a, 12a, 13a, and 14a and the gold films 11b, 
12b, 13b, and 14b one by one, it was processed by the photoresist method, and input/output terminals 12 and 13 
and the up electrode 1 1 were formed. Gold was formed in the front face for improving the wettability of soldering 
( drawing 8 ). The overcoat of the epoxy resin was carried out to the last and **** opium poppy ******** 21 was 
formed for the input/output terminal part ( drawing 9 ). 

[0027] Thus, as for the capacity of one created capacitor, the 0.010-0.012, and **200 ppm degree C of property of 
temperature characteristics was acquired 2.7nF**7%, as for dielectric loss tandelta. The resistance of the resistance 
element of one piece was **25 ppm/degree C in temperature coefficient 10kohm**1%. Since the capacitor element 
and the resistance element are produced in the thin film process in this invention, the precision of capacity value 
and resistance is high 1 0% compared with the conventional chip. Furthermore, generating of the electrical noise by 
the poor electrical installation between the components which had become a problem conventionally about the 
component since it was integrating, small and was solvable. 
[0028] 

[Effect of the Invention] The dielectric film with which a dielectric constant consists of 1 0,000 or more compound 
perovskite oxides according to this invention so that clearly from the above example can be produced at the 
temperature of 1 50 degrees C or less, and they are 70 nF/cm2 on a printed circuit board. The thin film capacitor of 
the above capacity consistency can be offered. Furthermore, the RC circuit component using this thin film capacitor 
has a high precision of capacity value and resistance 10% or more compared with the conventional chip circuit, and 
can solve the problem of the electrical noise generated by poor soldering. Moreover, although this invention was 
characterized by low-temperature formation of a dielectric film and the circuit element using a print resin substrate 
was offered, it is clear this invention's to have effectiveness also about the component for silicon semiconductor 
integrated circuits and a GaAs compound semiconductor integrated circuit device. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



Dndustrial Application] This invention relates to the thin film capacitor widely used for a public welfare device etc., 
and its manufacture approach. 
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* NOTICES * 
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PRIOR ART 



[Description of the Prior Art] When forming a thin film capacitor on the printed circuit board made of resin, the cure 
against heat at the time of the dielectric membrane formation process of having taken into consideration the heat- 
resistant temperature of a resin substrate is an important technical technical problem. As a conventional technique, 
it is Si02 by electron cyclotron resonance vapor growth (ECR-CVD method). The approach of forming the thin film 
capacitor using the film on a glass epoxy group plate with a heat-resistant temperature of 200 degrees C is 
announced by the 126th page from the 123rd page (1993) of the 5th microelectronics symposium collected works. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The dielectric film with which a dielectric constant consists of 1 0,000 or more compound 
perovskite oxides according to this invention so that clearly from the above example can be produced at the 
temperature of 1 50 degrees C or less, and they are 70 nF/cm2 on a printed circuit board. The thin film capacitor of 
the above capacity consistency can be offered. Furthermore, the RC circuit component using this thin film capacitor 
has a high precision of capacity value and resistance 10% or more compared with the conventional chip circuit, and 
can solve the problem of the electrical noise generated by poor soldering. Moreover, although this invention was 
characterized by low-temperature formation of a dielectric film and the circuit element using a print resin substrate 
was offered, it is clear this invention's to have effectiveness also about the component for silicon semiconductor 
integrated circuits and a GaAs compound semiconductor integrated circuit device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Si02 formed with the ECR-CVD method The capacity consistencies of a 
dielectric film capacitor are 13.1 nF/cm2. Although the property of practical use level is acquired, considering cost 
performance, the capacity consistency of 5 times or more is required. In order to attain one 5 times the capacity 
consistency of this, dielectric thickness had to be set to one fifth of 60nm, and there was a problem on which 
insulation deteriorates. 

[0004] This invention solves said conventional technical problem, and is 70 nF/cm2. While aiming at offering the thin 
film capacitor which has the above capacity consistency and was excellent in insulation, and its manufacture 
approach, it aims at offering CR circuit element of high degree of accuracy and high-reliability using it. 
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MEANS 



[Means for Solving the Problem] In order to attain this object, particle size fabricated the compound perovskite 
oxide powder which is 0.4 micrometers - 1 .4 micrometers using 0.5vol(s)% - 7vol% hardenability resin as a dielectric 
film. 
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OPERATION 



[Function] The dielectric film which uses as a principal component the compound perovskite oxide with which a 
dielectric constant has thousands or more and is used for a ceramic condenser by the aforementioned means can 
be formed at the low temperature of 1 50 degrees C. Hardenability resin is used in order to bind compound 
perovskite oxide powder, but since the effective dielectric constant of a dielectric film will fall if the volume fraction 
of hardenability resin increases, 0.5vol% - 7vol% is the optimal. The particle size of compound perovskite oxide acts 
on a binding property and electric insulation. In 0.4 micrometers or less, surface area becomes large, and it becomes 
impossible for particle size to fully bind by 7vol% hardenability resin. Moreover, the opening between the grains with 
which particle size is set to 1 .4 micrometers or more becomes large, and electric insulation deteriorates. Therefore, 
there is an operation which prevents decline in a dielectric constant and electric insulating degradation by setting 
particle size to 0.4 micrometers - 1 .4 micrometers. 
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EXAMPLE 



[Example] Drawing 1 is the sectional view showing the structure of the thin film capacitor in one example of this 
invention, and a thin film capacitor consists of the dielectric film 5 and the aluminum up electrode 6 which consist of 
the polycarbonate (it omits Following PC) substrate 1 which is a printed circuit board made of resin, the aluminum 
lower electrode 2, compound perovskite oxide powder 3, and hardenability resin 4. 

[0008] How to manufacture the thin film capacitor of this example is explained. After carrying out cleaning 
processing of dimension 50mmx50mmx2mm PC board 1, the aluminum film with a thickness of 1 micrometer was 
formed with vacuum evaporation technique, aluminum was etched by the photoresist method, and the aluminum 
lower electrode 2 was formed. 

[0009] Next Pb(Mg1 / 3 Nb 2/3) 03 compounded by the complex polymerization method The spin coat of the 
solvent which made the ultraviolet-rays hardening resin solvent which uses epoxy acrylate as a principal component 
distribute compound (PMN) perovskite oxide powder was carried out on PC board 1, and resin hardening by 
desiccation processing and an ultraviolet radiation exposure of a volatile solvent was performed. The dielectric film 5 
which carries out etching clearance of the contact part of the aluminum lower electrode 2 by the photoresist 
method, and consists of compound perovskite oxide powder 3 and hardenability resin 4 was formed. 
[0010] The thickness of the formed dielectric film 5 is 5 micrometers, and repeated and produced a spin coat, 
desiccation, and resin hardening. At the temperature of 80 degrees C, desiccation processing of a volatile solvent is 
time amount 30 minutes, and UV irradiation is amount of energy 65 KJ/m2. The deed temperature rise was 
suppressed at 1 50 degrees C or less for time amount 1 minute. 

[001 1] The volume fraction of the hardenability resin 4 after resin hardening produced the 0.1vol% - 10vol% thing 
depending on the concentration of the ultraviolet-rays hardening resin material in a solvent. On the dielectric film 5, 
1 micrometer of aluminum film was formed with vacuum evaporation technique, it fabricated by the photoresist 
method, and the aluminum up electrode 6 was formed. The effective area of a thin film capacitor was decided by the 
part with which the aluminum up electrode 6 and the aluminum lower electrode 2 lapped, and was set to 3mmx2mm 
by this example. 

[0012] A capacity consistency is so large that the capacity consistency of the produced thin film capacitor has a 
small volume fraction depending on the volume fraction of the hardenability resin 4 in a dielectric film 5. They are 70 
nF/cm2 so that drawing 10 may show. In order to obtain the above capacity consistency, the volume fraction of 
hardenability resin 4 needs to be less than [ 7vol% ]. However, when the volume fraction became less than 
[ 0.5vol% ], the binding operation of the PMN powder of hardenability resin 4 became weak, and exfoliation of a 
dielectric film 5 and decomposition arose. 

[0013] Therefore, as for the volume fraction of the hardenability resin 4 in a dielectric film 5, it is desirable that it is 
0.5vol(s)% - 7vol%. The particle size of PMN powder also influenced the mechanical strength and dielectric 
characteristics of a dielectric film 5. Since powdered surface area would increase if particle size is set to 0.4 
micrometers or less, by the hardenability resin 4 which is 7vol%, the binding operation was weak, the crack arose in 
the dielectric film 5 and the short circuit was caused electrically. On the other hand, when the particle size of PMN 
was set to 1 .4 micrometers or more, the irregularity of a dielectric film 5 became large and dielectric breakdown 
voltage deteriorated remarkably. Therefore, as for the particle size of the compound perovskite oxide powder 3, it is 
desirable that it is 0.4 micrometers - 1 .4 micrometers. 

[0014] As a compound perovskite oxide, they are TiO(Ba0.7 Sr0.3) 3 (BST), Ba(Mg1 / 3 Ta 2/3) 03 (BMT), and 
BaTi03 besides PMN (PLZT (ZKPb0.9 La0.1)0.65Ti0.35)). (BT) and SrTi03 Similarly (ST) was compounded by the 
complex polymerization method. 

[001 5] The synthetic approach of PLZT powder is explained as an example. First, titanium tetra-isopropoxide (Ti4 
(C3 H7 O)) was dissolved in ethylene glycol / citric-acid solution, and then a zirconium nitrate (ZKN03) 2 and H2 
O), lead acetate (Pb(CH3 COO)2 and 3H2 O), and an acetic-acid lanthanum (La(CH3 COO)3 and 1.5H2 O) were 
dissolved. Heating concentration of this solution was carried out, the polyesterrfication reaction was advanced, and 
polymer gel was produced. After grinding in a mortar the black powder which was made to decompose this thermally 
at 350 more degrees C, and was obtained, the powder of light yellow was produced by heat-treating in 2-hour air at 
900 degrees C. By powder method X-ray diffraction analysis, it checked that the obtained powder was a perovskite 
monolayer. 

[0016] The result of having investigated the temperature characteristic of the capacity of the thin film capacitor 
using the above-mentioned compound perovskite oxide powder produced at hardenability resin 5vol% to drawin g 1 1 
is shown. Each of PMN25, PLZT24, and BMT23 which are a compound perovskite oxide is 70 nF/cm2. The above 
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capacity value was shown. PMN22 of a temperature change with the largest capacity value is [ the temperature 
characteristic ] the largest, and the rate of change in 25 to 125 degrees C is 3500 ppm/degree C. Considering that 
the rate of change of a PMN ceramic condenser is several %/degree C, this value is very small. BT25 and ST26 
which are simple perovskite are 70 nF/cm2. Although it was the following capacity consistencies, the capacity rate 
of change showed the temperature characteristic respectively good in degree C and 200 ppm /or less. 
[0017] The description of this example is to have enabled shaping of what was being fabricated in the conventional 
ceramic sintering method at the temperature of about 1 000 times at 1 50 degrees C, when a dielectric constant 
fabricates 3000 to 1 0,000 or more compound perovskite oxide powder 3 using hardenability resin 4. Moreover, by 
optimizing powder particle size and the addition of hardenability resin 4, the dielectric film 5 which has high capacity 
and sufficient reinforcement is offered. Although the value of the effective dielectric constant of a dielectric film 5 
serves as one half extent of bulk since the dielectric constant of the hardenability resin 4 which binds the compound 
perovskite oxide powder 3 is as small as 2-4, the temperature characteristic improves with 1 / 10 - 1/100 of bulk 
substantially. 

[0018] By using the above-mentioned thin film capacitor for printed circuit boards, the thin film CR circuit element 
of high degree of accuracy and high-reliability can be offered. This sectional view and drawing 4 of the top view of a 
thin film CR circuit element [ in / in drawing 2 / one example of this invention ] and drawing 3 are these circuit 
diagrams. A thin film CR circuit element is formed the epoxy resin layer 8 for carrying out flattening of the 
irregularity of the front face of PC board 7 and PC board 7, and on it, and is constituted by the thin film capacitor 
40 which consists of the resistance element 9 which consisted of Nichrome alloy film, a PMN dielectric film 10, an 
up electrode 1 1 , and a lower electrode 30. 

[0019] One terminal of a resistance element 9 is connected to an input/output terminal 12, and another terminal is 
joined to the lower electrode 30 and input/output terminal 13 of a thin film capacitor 40. Moreover, the up electrode 
1 1 of a thin film capacitor 40 is connected to the input/output terminal 14. In addition, the up electrode 1 1 and 
input/output terminals 12, 13, and 14 have structure which is two-layer structure, respectively, for example, carried 
out the laminating of the gold films 11b, 12b, 13b, and 14b to order from the substrate side, respectively on the 
nickel film 11a, 12a, and 13a and 14a. 

[0020] moreover — the time of preparing a wrap protective coat for each component or wiring on a substrate, in 
order to protect each component and preparing a protective coat — the up electrode 1 1 and input/output 
terminals 12, 13, and 14 — it is desirable to make each part express. 

[0021] thus, 1 set of resistance elements 9 and the input/output terminal from a thin film capacitor 40 — three 
pieces — coming out — **** — two of pieces [ them ] — it can take and one resistance element as a resistance 
element, one thin film capacitor or one resistance element, and the serial component of one thin film capacitor can 
be chosen in the direction. Furthermore, by allotting the resistance element 9 of two or more groups, and CR 
component of a thin film capacitor 40, CR circuit element of arbitration is producible. 1 chip 6mmx5mm CR circuit 
element which the effective area of a thin film capacitor 40 becomes from 1.0mmx1.5mm, four thin film capacitors, 
and four resistance elements was produced. 

[0022] The production approach is explained according to drawin g 5 - drawin g 9 . The spin coat of the epoxy resin 
was first carried out to the front face of 50mmx50mm PC board 7, it dried at 1 50 degrees C, and the epoxy resin 
layer 8 with a thickness of 1 micrometer was formed ( drawing 5 ). This is for making surface irregularity of PC 
board 7 small, and improving the precision of the dielectric breakdown voltage of a dielectric film, and the resistance 
of the resistance film, and carried out flattening of the average of roughness height on the front face of a substrate 
to 0.2 micrometers or less after forming an epoxy resin layer from 0.8 micrometers of the first stage. 
[0023] The presentation formed 0.01 micrometers of Nichrome alloy film of nickel/Cr=80/20 with the vacuum 
deposition method, and the thin line section with a line breadth of 1 00 micrometers, an input/output terminal 1 2, the 
pad section for 13, and the lower electrode 30 section of a thin film capacitor 40 were formed using the photoresist 
method etc. ( drawing 6 ). 

[0024] Production of the PMN dielectric film 10 was performed like the above-mentioned producing method. That is, 
after applying on a substrate the solvent which made the ultraviolet-rays hardening resin solvent which uses epoxy 
acrylate as a principal component distribute the PMN powder compounded by the complex polymerization method by 
the technique of a spin coat etc., resin hardening by desiccation processing and an ultraviolet radiation exposure of 
a volatile solvent was performed, and etching clearance of the garbage was carried out by the photoresist method 
( drawing 7 ). 

[0025] The thickness of the formed PMN dielectric film 10 is 5 micrometers, and repeated and produced a spin coat, 
desiccation, and resin hardening. At the temperature of 80 degrees C, desiccation processing of a volatile solvent is 
time amount 30 minutes, and UV irradiation is amount of energy 65 KJ/m2. The deed temperature rise was 
suppressed at 1 50 degrees C or less for time amount 1 minute. The volume fraction of the hardenability resin after 
resin hardening was 6vol(s)%. 

[0026] Next, while carrying out vacuum deposition of the nickel film 1 1a, 12a, 13a, and 14a and the gold films 11b, 
12b, 13b, and 14b one by one, it was processed by the photoresist method, and input/output terminals 12 and 13 
and the up electrode 1 1 were formed. Gold was formed in the front face for improving the wettability of soldering 
( drawin g 8 ). The overcoat of the epoxy resin was carried out to the last and **** opium poppy ******** 21 was 
formed for the input/output terminal part ( drawin g, 9 ). 

[0027] Thus, as for the capacity of one created capacitor, the 0.010-0.012, and **200 ppm degree C of property of 
temperature characteristics was acquired 2.7nF**7%, as for dielectric loss tandelta. The resistance of the resistance 
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element of one piece was **25 ppm/degree C in temperature coefficient 10kohm**1%. Since the capacitor element 
and the resistance element are produced in the thin film process in this invention, the precision of capacity value 
and resistance is high 1 0% compared with the conventional chip. Furthermore, generating of the electrical noise by 
the poor electrical installation between the components which had become a problem conventionally about the 
component since it was integrating, small and was solvable. 
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* NOTICES * 

JPO and NCI P I are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the structure of the thin film capacitor in one example of this invention 
[Drawing 2 ] The top view of CR circuit element in one example of this invention 
[Drawing 3] The sectional view of CR circuit element in one example of this invention 
[Drawing 4] The circuit diagram of CR circuit element in one example of this invention 

[Drawing 5] Drawing showing the manufacture approach of CR circuit element in one example of this invention 
[ Drawin g 6] Drawing showing the manufacture approach of CR circuit element in one example of this invention 
[Drawing 7] Drawing showing the manufacture approach of CR circuit element in one example of this invention 
[Drawing 8] Drawing showing the manufacture approach of CR circuit element in one example of this invention 
[Drawing 9] Drawing showing the manufacture approach of CR circuit element in one example of this invention 
[Drawing 10] Drawing showing the relation between the capacity consistency of a thin film capacitor, and the volume 
fraction of hardenabilrty resin 

[Drawing 1 1] Drawing showing the temperature characteristic of a thin film capacitor 
[Description of Notations] 

1 Seven PC board 

2 Aluminum Lower Electrode 

3 Compound Perovskite Oxide Powder 

4 Hardenability Resin 

5 Dielectric Film 

6 Aluminum Up Electrode 

8 Epoxy Resin Layer 

9 Resistance Element 

10 PMN Dielectric Film 

1 1 Up Electrode 

12, 13, 14 Input/output terminal 
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